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G RANDE FOH:  Chief, TISD

B RS b 4 Final Report sud Recommendationsz on the
hotograpoie Chemical Systen

DECLASS REVIEW by NIMA/DOD

i sarch 1560, the undersigoed was directed to econduct
Bty waieka mm result in t.ha recommandation for a copplete
~mericsl mixiag, storege,. replenishmwent, recirculation, tssperature STATINTL
acnirol and analysis for ithe propossed photogrsphic laboratory
e ioested st the new site, On 12, 13, ond 14 April 1960, the STATINTL

wrdlersigped sttended a tﬁ«meW
STATINTL _ sponsoyed by the Oon 20 ApriBTATINTL
6w, the lavoratory facilities at 1 STATINTL
ilities of the

riafted; on 21 April 1960, the fae
wern visited and on 26 snd 27 Aprit

STATINTL
£ ﬁr L . Y

STATINTL _ were visited. These recent trips were for the rurpose
31 irestisaticg methods aml procedures as well as eguipment used
in m podern ohotograpble lsboratory for the most efficient operat
+# thet Tyoe of lahnmtarg wim particular regard to the usese of
»;.'3: various shotographic chemical solutions. It should be polntec
set that the following recommendations s&re not based solely on theas
st recent investigabtions but rather upon tha experience in this
particuier Plield over & considerable masber of years. Howevey, these
ot recent investigations d4id establiszh the mist recent atate of the
art az it exists in both privete industyy and the sdlitary.

2. Thoere sre two sehools of thought on this asublect, thw
HMyot bedng that in an istsrmittenti type of opewation, photograpiic
nerienls are mixed in rether small quantities of 50 galions or less
fpoe el ther palk or packeged dry chemicals or concentrated ligeids.
Hmae chewdosls 8yve prepared into working solutions by ordinary adxlng
~aderes aivl are trensported to the varicus processing stations
mpalnaent either by band, in buckets, Ov ia smell portable dis-
ritetors, These chemicals are used during s wvorking day and eare
toomrded at the end of the shift or sye left staniing in egquipment
getericrate thepselves and the sgquipsent. It ls reassonable to
somrer that this is the most inefPiclent zodus operapdi: 1) man
T, which are expensive and sometises d1fficult o come Ly, are

TR ﬂvs* 2imost on 8 daily bemsis o wix these chewicels; 2) the
wAxing of chwedeals by this sethad {s & task not cherished by sost
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ilsboratory technicians; 3) even though some of these chemicals
are mixed into workiang solution fyowm packages which have been
welighed mxl compounded by the mamufacturer or from concentrated
iiquids, there are comsiderable veriables which must affect the
final result with each new batch of solutions; &) since these
nhotographic solutions are expensive, it is reasonable to Assune
that & considerable smount of dollsrs are flushed down the drain
cach day in the form of partly uzed chemical forsulee; 5) each
new batch of gsolutions mst underso a bresking-in pericd in which
the resulte are entiryely wnpredictable and only after & certain
zmount of usage of these solutions dc they settle down and provide
consictent results. It i{s very often in practice that at this
point that they are discanded when in fsct they have iust reached
% point of maximum usefulness and efficiency.

e The other school of thought on this subjeet is to carefully
compound a fairly lerge quantity of the various working solutions
used in the photographic lsboratory and to meintain these solutions
almost indefinitely. It is neddless to say that some few developer
formilae 4o pot lend themselves to this treatment: such a developer
iz used on most photo-mechanical emulsions for line and halfetone
negatives in which extremely high contrest is obtained by & highly
zlkaline or caustic soda solution such as D85 or EKodalith formula.
Uzually this formula iz kept fn two parts in which the orgenies and
inorganics are combined immediately prior to use and then discanded
within & pericd of 4 to 6 hours due to excessive oxidation caused by
the combining of these incompatible chemical elements. Hovever, the
two parts of the solution hsve excellent keeping qualities while
stored separately. Most other standari developer formilse have
inherently good keeping qualities and long, useful lives if properly
stored, fllteved, and replenished and once they have been properly
compounded and tested by sensitometric analysis, they are entirely
sredlctable. The same is true of the scid fixing and hardening
sslutions commonly used for paper or film. If the free silver in
these sclutions im properly removed by silver recovery techniques,
thelr uneful life can he extended almoat tndefinitely.

%. In this nore wodern concept of photographic chemistry, the
major emphesis on guality control is correctly placed in the proper
compounding and the maintensance of these working solutions and the
role of the technician's vesponsibility for this operation assumes o
atature of major importance. 1In this case, the chemist is in fact the
soatyol officer for the photographic laboratory operetion and he bears
the responsibllity for all products generated in thet laboratory.
¥e will say, certainly, that the very first step in the concept of
the "white gloves" laboyatory must begin snd end with the proper
photographic chemical supply system. By necessity, the system must
be & completely enclosed loop to prevent excessive oxidation of the
#2iutions and contamination of the atir in the yreat of the laboratory.

2
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abvree . in this fashion the tankas which were used Initially to
coargy the tank Taxw sie now being used to ressive the »eturned
ke fifm‘h;zxm fyom the processing stationa, By thiz method the

: 1xliy vasi cherdosls will a0t bBe returned 1o bulk atorsge

imadiataly bt retursed to these (ntercediste tardts Trom whick
m‘; 3; e teken spprupriste samples Tor chemicel analysis by
bprapeateiion. This aysben peovides peans of drefuing thoge
g@is&%ﬁg o»f processing egaippent Of thelr standing solutions so that
e Sgiippent oan be properly Tlushed, clesned, osod uffersd at
rie olose of the sorking dey. Yhea thease stlutions have imen
sruperiy repieaished, they will be returasd to the bulk storege
nd Tem interymdiate storsge tanks will agein be aswllshle for
Eudata

! ?m .Ef"

mrmﬂ m& vater supnly Jends {tselfl mﬁmmrzy wll o
w-wif‘ma don and treabmeat by Piltration sether than the =ore
#laboraie Seijonizalicn pYDCBLSESs.

STATINTL

Updirital Analysis:  demples tsmhen Iyom the Lutermediate
f’&: ”,ﬂ;y wiili be enslyeei by instoesemiation such o8 the
Leopintometer, the i meter sad the fw
vather thes by chemical titration. The samples thes taken
se corparad Tor algnatare acd copperlecn with knowm stendeyds.
st Toand deficient will be restored Ly the addition of
vy coneentyated solntions and Uwose slerents sioh a3 romides Touni
pe 1n exoess w11l be properiy meutxalissd {2 he intermediate
Lapder gsysben ang then peturned o bBulk storuge.

STATINTL STATINTL

. FX ifty: All thowe ptacdani developor forsilis and
:w ‘*m ﬁziug and nardeniny solutlions will be wade svellisble st

sant proeessing station uweing & contingous yoll Tils O paper processor.
i bnds fashion e propex developer for File positives, film negaiives
swd seser cad De Imbteyroldiwed 1n the processor with adnisr: delay snd

a3 volese lnss of the solutions. Foplendsluent of these provessing
=gedzinee will be by sepmoste integral &yﬁm sazocisted with the

sgeiment for continwous operetion. Sheald it be necessayy 1o chaage
tae tyos of developor in the ooutimous msmr at some tipe duxing

s woreiag Jaw, the partialivensed solution in the developer aompexte
b wruld be pumped Lack 1o ntermadiate gstorape and the compmrtoesnt
4 e Fingleed with watey sod refilled with epotbher developing
seintion. Andthar inportent considomtion is that these proceasing
suishines sre sever left 18l #1th stapding solutions. 3P is &t thig

that the emipvent suffers the wmost deteriomtion. Iuriog
sacmrisined periods of lseptivity for a particslay glece of eguinment,
the gative aachise would be drafved, Tihasbedl, Saifered, sad refilied
SEEh wmbery sl lssder meterial so thedt 1t could be pun for a few
womnds pach dsy o keep the equipment in the besi opersting condition.
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is Zliver Hecovery: A sulisble silver recovery systen
il wmmmmtmrmwmmm zoalation ol
. Piln. There would be 5o ziiver resoveyy Tor that fixing sod
samdend: w salntion vsad for paper prints. The Pree silver
romvered Tee the Tlln Tixing teth counld be surified by wne of &
mudper of soppereial silver payificaltion plante and the wopstary
srnhse of this silver wsed o defay the oost of Slw syatem over
o operios of years.e 20 soough Tree sliivery iz recovershie from &
ey Tixieg solution o make 1t soomdwdonl to employ silver

ke Caoet wwl, Coat: The mm descyribed a‘hw:e wons 1d

i o ‘rLi!:’: W’ﬁiﬁﬁl& mff‘veimst 0 operete & photographlic doretory
: puting 3 wlume of products thror tines !.mmam gver our
srearn. pete.  She cost of such 4 gysten iz very appsoxismiely
potimaked &b -me penefits o he derived se ispwesursdle!

STATINTL

&

ii. Flooe Plsrm: 4 88 posaible, detatisd Yiooy piss of
tie proposed latowatory sﬁmﬂsﬁ e wade sveilable to the undersigned

1 e sbhowes chewioal syrtes. Sloce wost of the hardwere roguired
T walld ench & sysbem s virhually hand tailored, $2 will be

xm &.«»m@ m 4@%@&2&4& & CORLYECE 483 SO0m s poseible in oxder to

‘ component perts ready Yor installetlon sad ase by
é&&*** '“‘*-am »:f ﬁ;ﬁs vy, Permiesion is requestsd to mnlitor mob
Wttt a3 well as the instellation {n the proposed lliding.

wn bhat sceurste eust estliwmates oan be made regmrding the Installstioe

STATINTL rrc/riso/roess/ GGG 2 i ©
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